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SAM 2020 Webinar Series »

System Advisor Model

A Introduction to SAM Workshop  July 22
A PV Systems in SAM 2020.2.29  Aug 5
A Batteries in SAM 2020.2.29:
o Focus on Battery Technology Aug 19
o Behindthe-Meter Systems Sep 2
o Frontof-Meter Systems Sep 16

Register for free athttps://sam.nrel.gov/events.htmi

This webinar will be recorded and posted on the SAM website at
https://sam.nrel.gov/
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https://sam.nrel.gov/events.html
https://sam.nrel.gov/

Use theGoToWebinarcontrol.panel.to.ask guestions
-FileVIewHelp - - 05 X%

| = Audio 5
=4 | (® Telephone
O Mic & Speakers
Dial: +1 (914) 614-3429
Access Code: 871-482-194
Audio PIN: 9

| Ifyou're already on the call, press #3# now. |
(and additicnal numbers ...)
Problem dialing in?

Instant Join

Viewer
Desktop

- Questions Sy application

Questions

.[Enter a question for staff]
Webinar Now
Webinar ID: 153-465-475
Golo\Webinar

We will either type an answer to your question
or answer it at the end of the presentation.
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System Advisor Model (SAM).&P\V\\atts o

System Advisor Model

Free software that enable detailed performance and financial
analysis for renewable energy systems

PVWatts' Calculator [®: NRE L
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http://sam.nrel.qov/download

https://pvwatts.nrel.gov
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http://sam.nrel.gov/download

Steps to Modeling Renewable . Energy

Weather Data

System Specs

System Losse!

Electricity
Production

Results
Annual, Monthly, and Hourly Output, Capacity Factor, LCOE, NPV, Payback, Rev
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Technologies

Photovoltaics

Detailed & PVWatts
Battery Storage
Concentrating solar power
Fuel cellP\fbattery
Wind
Marine Energy
Geothermal
Solar water heating
Biomass

Financial

Behindthe-meter
residential
commercial
third-party owned

Power purchase agreements
single owner
equity flips
saleleaseback

Host/developer

Merchant plant

Simple LCOE calculator
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Who uses SAM? Why? o

System Advisor Model

A Lawmakersand Utilities
€ to study how a policy woul d
system

€ to analyze different types o
A Developers and Engineers

Pal

€ to compare technologies, sit
€ t o estLlewml@ed€osttofiEaergy for a system

A Researchers

€ to examine how an i nnovative
the LevelizedCost of Energy
€ to estimate the technical p O
A Students
€ to |l earn about renewabl e ene
€ to explore financing structu
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SAM & PVVWatts are used.at.NREL..too »

System Advisor Model

Solar Engineers, Solar Installers, PV
Developers, Utilities. etc.g Monitoring platforms, etc.

V' Grid integration studies
Started every Over 8 million
2 minutes hits per month V' Renewable energy futures
V' LCOE of breakthrough
technologies
SAM & PVW. : - .
e V' Policy and utility rate design

Technical potential studies

Commercial applications
(e.g. Southern Company,

. Grid Integration
SunShotvision Study Studies (ERgGIS, NARIS AEP, Sunrun)

Consumer Adoption Capacity Expansion Production Cost
Model- dGen Model- ReEDS Model- PLEXOS
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SAM Users Il

System Advisor Model

SAM is startednce every 2 minutes
PVWatts receives ove8 million hits per month
Over 130,000 users in 190+ countries
90+ webinars withover 100,000 views
Users include Sunrun, Enphase,AEP, Southern Company, EPRI, & mare

Google Scholar Citations of SAM .
= United States
800 -
727 730 = Brazil
700 4 653 = Australia
(] Spain
600 - P
516 = China
500 - ] = India
399
200 » 27 = Canada
3_ = Mexico
300 1 e = German
232 y
200 - 181 = Chile
120 = Morocco
100 4
33 49 = Sweden
12 D
0 e T I:l T T T T T T T T T 1 u United Kingdom
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
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Detailed Cash Flow Financial.Models o

System Advisor Model

No other tool provides detailedtime-basedfinancial modeling
across multiple market sectors, including complex utility rates,
combined with detailed performance modeling
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Detailed Battery Model »

System Advisor Model

Only publicly available tool with detailed battery model that
accounts for voltage characteristics, calendar and cycle degradatein,

300

V Currently integrated with PV and
V Available on DC or AC side of PV system

V Multiple automated dispatch strategies for different markets

V Behindthe-meter or front-of-the-meter operation
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Advanced Analysis Features

System Advisor Model

Builtin parametric, stochastic, probability of exceedance
(P50/P90), and scripting features enable complex guestions to be
answered quickly and easily

Run simulations >

Configure

Input variables | Add.. | Edit.  Remove Carrelations | Add...  Edi

Titt 1 Marmal [20,3])
Ezimuth 1 [ Marrnal [150,77] )

suabamray_acanth fdony) | wubon oyl 10 idoy) | o cal loosl"0W 0
Facd _.-'\-'II in

| ] LA TH
2 |m 1] M

2 |1 W 531
] n L38555
FIY 1 I ERFITLY
® |z W L5

I Enable weather file analysis |DNI | Selectfoldes |

Run PS0yP90 simulations ¥

Annusal AC energy (KWh)
Inserter clipping loss DO MPPT voltage Bmits [KWh/yr)
Irwerter dlipping loss AC power lmil [KWhiyr)

Inwerter power consumption loss [KWhyr)

Inwerter night time loss [KWhyr)
Anenusal GHI (Whim2/yr)
FOA Tronl-side mradiande bolal nominal [KWh'yr)

P04 fromt-side irradiance beam nominal [KWhyr)

POA front-side irradiance total after shading [KWhiyr)
PO fromt- side rradianee total after shaiding and wolling (KWh/yr)
FOA Tronl -side irvadiance botal aller cover [KWh/yr)

POA irradiance total after cover [KWhiyr)

Anmual D energy nominal (kWhyr)
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How can you access

SAM models?

o Do Do

Desktop Application

Advanced Analysis Features
I Parametric
I Stochastic
T P50/P90
Builtin Scripting Language
Macros
Software Development Kit (SDK)
i Python PySAMpackage)
I CIC++
I Matlab
I PHP
T C#
I Java
I VBA
I 10S / Android

A Web Services API (PVWatts Only)
A Open-source SAM code



Open Source Code »*

System Advisor Model

Explore

EINREL/ Ik @uUnwatchv | 10 deUnstar 7 || YFork | 4 V F I eXI b I e

¢»Code () lssues 1

LK (Language Kit) is a simpl : ‘ — S . : V Trans pare nt
applications. The core LK er & NREL / wex ©Unwatch~ 14 KUnstar | 12 | Yok 4
V' Collaborative

Standard C++ Library (STL),

Add togics ¢»Code () lssues 18

D212 commits  \ey which is short for WxWidge
S o pulst open-source project Wxl = NREL/ ssc @Unwstch~ | 17 WUnstar | 2| YFork 15

Branch: develop = || Newpuil{ (nttps://github.com/NREL/wex/w
- Addtopics ¢ Code  (Dlssues 1 I'l Pull requests 2 1] Projects 0 EEIWiki |1 Insights {3 Settings
[ janinefreeman Merge pull red

D 765 commits No description, website, or

/i topics

I LK Cookbook

i build_linux |
Branch: develop v New pull request
I build_osx 1 D 4.343 commits
i build_vs2013 [ nickdiorio Merge pull request #63 fn
i build_vs2017 B build_linux Branch: develop ¥ | New pull
—_—

I build_osx B sjanzou Update pesk TOU 4

[ build_vs2013 [ apiwrappers

i build_vs2017

[ build_android
W includefwex I build_ios
I pdffonts B build_linux
I build_osx

| build_vs2013

I build_vs2017

http://sam.nrel.gov/opensource
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